
GLAST Science Support CenterJuly 13, 2004 GSSC Detailed Design Peer Review

VII.A GLAST Science Support
Center Software

Robert Schaefer - GSSC Software Lead
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Software Overview

• Two types of software developed at GSSC
– GSSC Internal Software

• Data Archive and Support Software - Pipelines and Databases
• User Interface - GI proposal and web interface tools
• Operations - Planning and Scheduling Tools
• General infrastructure software

– GLAST Analysis Tools to analyze GLAST data
• Strong participation in creation of  LAT’s Standard Analysis Environment
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Relevant Documents

• GSSC Functional Requirements Document
• GLAST Project Data Management Plan (433-PLAN-0009)
• GSSC Software Management Plan - GSSC-0004
• GSSC Design Document - GSSC-0003
• GSSC Development Plan - GSSC-0001
• GSSC Test Plan - GSSC-0005
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Software Definition

• GSSC software tool functionality and interfaces based on
– Requirements
– Good practices of other HEA missions

• Tool list vetted by GSSC members and documented in GSSC
Design document.

• Already existing software with required functionality identified,
e.g.,
– Lab software (Tako for scheduling)
– Software from other missions (e.g. XTE science operations center

software)
• Detailed functionality captured in internal tool requirements

documents (determines size of development task).
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Software Development Schedule Drivers

• System Tests
– GRTs
– ETEs
– Data Challenges

• NRA release
• Launch
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External Schedule Events

• GRTs main drivers of GSSC software development priorities and
software releases
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SAE Software Release schedule

• LAT sponsored “Data Challenges” main drivers of SAE software priorities and
release schedule (Note: LAT team manages SAE schedule in coordination
with LAT development effort - these dates are estimates.)

• Release 1 (12/8/03) tied to Data Challenge 1 (12/9/03 - 2/9/04)

• Release 2 (~ 3/1/05) tied to Data Challenge 2 (spring 2005)

• Release 3 (~3/1/06) tied to Data Challenge 3 (spring 2006)
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GSSC Software Release Process

• Releases occur 6-12 weeks before GRTs to allow ample time to
do informal testing with other ground elements and correct
faults.

• Releases preceded by 6-8 week code freezes
– GSSC system tests are carried out during this time (see Test Plan)
– Only bugs which prevent software from meeting its requirements

are fixed during this time.
• Code which passes system tests given official release tag in our

code repository (we use CVS - Concurrent Versions System).



GLAST Science Support CenterJuly 13, 2004 GSSC Detailed Design Peer Review  --  10

Change Control

• All software will carry a 3 field CVS version (M.m.p): Major
version number, Minor revision number, Patch number

• Pre-release software
– Changes made to code by developers under supervision of section

manager.
– In prerelease testing - test team leader identifies problems and

proper software behavior, software manager assigns resources to
make fixes.

• Code which passes GSSC System testing submitted for official
release to CCB, which may officially release it.

• Post release software
– All bugs, functionality change proposals must be entered in issue

tracking system (roundup - http://roundup.sourceforge.net)
– All changes must be approved by CCB
– CCB (Configuration Control Board) assigns software change tasks.

• CCB - contains 3 section managers, software manager, GSSC
manager, and other cognizant scientists and programmers.
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Schedule definition

• Tool development order and tool due dates defined by section
managers.

• SAE tool functionality and due dates assigned by LAT team.
• Section development schedules put together by section

managers with advice of software manager.
• Software schedules coordinated by software manager who

identifies resources to meet development needs.



GLAST Science Support CenterJuly 13, 2004 GSSC Detailed Design Peer Review  --  12

Resource Personnel

• Operations
– Scientist: Robin Corbet
– Programmers: Giuseppe Romeo, Marilyn Mix, Thomas Stephens,

Sandhia Bansal
• User Support

– Scientists: David Band, Jerry Bonnell
– Programmers: JD Myers, New hire 1

• Data Archive & Software Support
– Scientists: Dave Davis, Jim Chiang, Dirk Petry, Masa Hirayama,

Jerry Bonnell, Jay Norris, Valerie Connaughton
– Programmers: Bob Schaefer, James Peachey (SAE), Tom

Stephens, Sandhia Bansal, New Hire 2

• Note: Bold indicates section manager
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Operations Software Schedule

• ~2 half time programmers, both experts with scheduling tool (Tako)
• Development help from DASS programmers- first 7 tools are part of
ingest pipeline
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User Support Software Schedule

• 1 scientist, 2 half time programmers
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Data Archive and Support Software Schedule

• Three programmers in non-SAE activities
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GSSC Development Support for SAE
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Standard Analysis Environment

• SAE development managed by LAT team.
• SAE has two code co-architects

– James Peachey - GSSC
– Toby Burnett - LAT

• SAE resources at GSSC
– 2 programmers.
– 5 scientist developers.
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Section Development in FTEs

Estimated Resources Needed for Software Development Tasks
(including management)

Section 2004 2005 2006 2007
US 3 3 3 3
Operations 2 2.2 2 2
DASS 3.6 5 5 4.5
LAT SAE 5.4 4.8 4.8 4.8
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Projected Programming Staff Resources

Programmer Resources
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Scientist Programming Effort

Scientist Software Activities
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Summary

• Software development schedule and management structure
defined

• Software release schedule and procedures defined.
• Software version control procedures defined.
• Resources allocated to meet expected development needs
• Procedures used successfully to create LAT photon database

and query system.
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Software Development Environment

Software issues (bugs, change proposals, requests for more
documentation, etc.)  tracked  with web accessible tool -
Roundup (http://roundup.sourceforge.net/)
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Software Development Metrics

• Chose to use Functionality points as software management
metric - why?
– GSSC software a mixture of scripts and compiled code in different

languages.
– GSSC attempts to use existing tools and libraries where possible -

size of task is then determined by specifying changes (in
functionality) needed for GSSC

– Development goals based on functionality.
• Example prototype photon database

– 3 developers each using mixture of
• perl (for web interface)
• C++ (queue manager)
• C (for search engine)

– Development tracked by functionality across tools
– Successfully completed 8 week development cycle as planned
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e.g. Functionality Points for SAE tools

• http://lheawww.gsfc.nasa.gov/%7Eikebe/GLAST/SAE_functionality.html
• Category A: Show Basic Information of the Observation

–  Display time history of the spacecraft status during the observation e.g. attitude, attitude stability, SAA passage
–  Display information of a data set and their time history if variable:

• e.g. TSTART, TSTOP,
• the total number of events,
• the number of events in each detector (front and back?),
• the calibration/reconstruction version,
• the detector mode,
• time resolutions,
• time-assignment mode/reliability,
• the number of events in each time resolution/reliability,
•  time span of the observation (visualization of GTI?)

• Category B: Making Histograms
– 1-d histogram with a column value in FT1 or FT0 event table
– Frequently referred columns would be,

• TIME' column for time history of counts,
• ENERGY' column for energy spectrum,
• THETA' (the inclination angle, i.e. the fit incoming direction with respect to the instrument z-axis),
• 'PHI',
• 'ZENITH_ANGLE',

– 2-d histogram with two column values in FT1 or FT0 event table Frequently used column pairs would be, 'RA' and
'DEC', 'CONVERSION_POINT[0]' and 'CONVERSION_POINT[1]' for the event distribution in the detector
coordinate

– Projected SKYX-SKYY counts map (in different energy bands)
• Category C: Data Selection

– Apply the standard background rejection to remove particles and albedo gamma events
– Select events with TIME (GTIs)
– Select events with ENERGY, THETA, ZENITH_ANGLE, or other FT1 column parameters
– Select events with count rate
– Select events with instrument observation modes
– Select events with time resolution/reliability
– Select events with detectors (front and back)

…


